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Abstract

Among the important species to spread in crops is groundsel (Senecio wulgaris L.). Weed stands first several
generations in a year, by a high coefficient of multiplication, and induce a high density. To them the necessary
measures to establish some of its integrated management were needed some degree of variability. How the plant grows
here reflects the specific existent ecotype at a time. From tests carried out showed that the disk had surrendered width
of 3.8 mm, ligules total no. was 17, with an average length of 6 mm. In the capitula formed 60 achenes with average
sizes of 2.7 mm long and 0.2 mm wide. Pappus measured 5.9 mm length and style fruit was 5.6 mm. Among the
characters studied were established simple correlations (r). Some of these were positive: between the disc diameter with
achenes dimensions (r = 0.228* for length, and r = 0.232* for width). An-significant negative links were found between
the number of achenes/ capitula and achene size (r = -0.064 of length, and r = -0.017 of width). The present study
demonstrated the wide possibilities that weed was adapted in the agricultural field, regardless of the crop.
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1. INTRODUCTION

Weeds in agricultural fields currently known a nstage in their evolution. With the reduction of
chemical control, there is a readjustment to threse conditions. Among the new complex control
measures recommended are morphological variabtiifgties. The higher their expression, the plant
is better suited. Therefore, for effective new cohinvestigations are needed, that could open new
research perspectives. A weed that causes proleBasecio vulgaris L. (birdseed, chickenweed,
common groundsel, groundsel, old-man-of-spring, llswa SENVU code Bayer). The plant
spreads easily through adaptation to different tlemgof days in all seasons, with several
generations per year (usually three). In additeoplant are formed many flowers, resulting in an
impressive number of achenes. Thus, a plant castupeoin a year about 2,000 achenes. Fruit of the
plant spreads very easily, so using pappus, amdighrother channels. Therefore, the plant has the
attention of the European Weed Research SocietyRE)\ranging in biological control programs.
Blooming S wulgaris capitulum (flower head) comprises 10 to 22 tubtilawers of pale yellow.
These lengths of 6-13 mm, with black bracts tiggethcircular at the base of flower head (figure 1).
There is a form of radiar vulgaris which is the result of cross-polination wig squalidus
(Oxford ragwort).
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Figure 1. S.vulgariswith flowers and fruits Figure 2. Achenes with pappus

The weed is annual- biennial, small: 4-60 cm, aolokeaves, with hairs or glabrous. The stem is
juicy, branched upright position or upward formiolymps. Leaves are dense, pinnatifid, little
petiole, oblong- spathulate, dentate to short- doleeaf lobes are oblong, sessile, pinna based,
remotely denticulate. The flowers are 2.4 mm inrditer, cylindrical, usually grouped in dense
corymb, is linear. No radial flowers. Floral disc 6-7 mm in diameter and involucral bracts are
linear, acute, stair edge. Achenes of 2.2 x 0.7arerspindly, cost, hairs, adprese, brown. Pappus is
longer that the achene, prominent, white and Héigyre 2). On average weight about 0.2 grams of
1,000 achenes. Being self-pollinatiSgvulgaris's origin is still disputed. It is suggested thae t
plant is self-tetraploid originating from self-inopatible S. vernalis Waldst. & Kit. (Eastern
groundsel, 2n = 20).The theory is based on the ffegtility of hybrids produced betwee&
vulgaris andS. vernalis with morphological affinities, geographical diswtion and hybridization

in the wild. At the same time observed tHatvulgaris expresses disomy inheritance to all
polymorphic loci with heterozygosity fixed (not Eekgregate heterozygotes), indicating that it is
faster by a allopolyploid. In another cas®, vernalis is considered as one of its parents.
Hybridization of S wulgaris with S. vernalis resulted in the formation of a hybrid short ligeta
Senecio helwingii Beger. & Hegi (2n = 30). Biochemicdh, vulgaris is regarded as hepatotoxic.
The plant containpyrrolizidine alkaloids (e.g,senecionine) that causes irreversible liver poisoning.
In general, this group of toxic alkaloids asenecionsine, seneciphylline, retrorsine, riddellinem
intergerrimine, spartioidine andusarmine. Senecio genus name is probably derived from the word
senex, an old man and refers to the appearanaangfydachenes tip.

2. MATERIAL AND METHODS

Measurements were conducted in the later part guauon Senecio vulgaris plants in recent three
years. They selected crops located in the resed af research. Laboratory and field actions
consisted of several stages.

Choosing samples

-they were chosen as winter cereals and springscrop

-in a crop was followed by a diagonal zig-zag, like mapping scheme of weeds

-100 mature heads were harvested and placed in bags

-they were kept in the laboratory for constant hdityiand maturation

-were determinated: the width of the capitulum distal ligule number, ligule length, number of
achenes/ head, achene length and width, papputhlang style length (piece from the middle of
pappus).

The histogramg¢frequency polygons,%)

-some determinations were like class intervals

-other determinations were used as such

-Excel program
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Correlations between characters

-were obtained the simple correlation coefficigints
-Excel program

Statistical analysis

-it was done on the strings of variation

-was used variance analysis, Anova test
-formulas used were:

Em _

a =—, a=media, X = values obtained (1)

2 1 7 (Zx)®
S (variance)= — |Ix~ — ——|. (2)
S (standard error) 552, (3)
S % (variation coefficient) %100 (4)

In the end it produced a synthesis of data on stidyracteristics variability o&vulgaris fruit
obtained by determinations.

¥
n

3.RESULTS AND DISCUSSIONS

S wulgaris variability of fruit characterdn mature stage the heads fall off, thus openméast and
reveals the rich content in achenes with pappusb@r appearance is quite compact, white.
Shortly dissemination occurs. Of the head remaiss that gets a slightly crowned and ligules
gather underneath it. Head disc diameter had sheden 2.5 and 4.8 mm(figure 3). The modal
value was 3.7-4.0 mm (42%), followed by those fr8r8-3.6 mm (21%) and 4.1-4.4 mm (20%).
Extreme values accounted for only 2-3 % (2.5-2.8 amd 4.5-4.8 mm)S. vulgaris appearance is
characteristic of the heads discs and has beeninsed wording of the comune 0ld-man-of-spring
(figure 4).Number of ligules from a head was betw&8 and 21. They dominated the 17 and 18
pieces (both 23%)(figure 5). The number of valurea head was observed a variance less constant.
The cause can be both an environmental influendeganetic factors. Ligule length ranged from
under 4.9 mm and over 7.4 mm(figure 6). They doteithdhose with 5.9-6.3 mm. And here was
seen a little more pronounced volatility of thistura along determinations. May have multiple
causes.

Senecio vuigaris
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Figure 3. Frequencies of disc head (capitulum) width Figure 4. Weed discs after dissemination

The plant is capable of producing a variety nundfeachenes, both in head and the whole plant.
Their appearance is cylindrical, rough, with lonodihal grooves, dark brown color. From
measurements showed that the highest frequencg haad with 51-60 pieces/head (31%). It was
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very close to the range of 61-70 achenes/head (3@&ads with fewer achenes, 21-20 and 31-40
were 1% and 2% respectively. Heads with a greatbeurof fruits (over 81) accounted for 3% of
total (figure 7). The appearance®ivulgaris achenes is characteristic (figure 8).
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Figure 5. Frequencies of bracts number/head/capitulum

Figure 6. Frequencies of bractslength

Achenes dimensions are usually between 1.5-2.2 omgp &nd 0.7 mm wide. From measurements
showed that there was a variability of achenes dgieas. Thus, the length of fruits was between
2.2 and 3.3 mm(figure 9). Dominant frequency wa%36 2.8-2.9 mm lengths. Near it was the
range 2.6-2.7 mm (31%). Achenes with shorter length2.2-2.3 mm were 3% of the total, while

those with 3.2-3.3 mm 1% Of the total. Achenes widas between 0.1 and 0.4 mm(figure 10). The

dominated were those with 0.2 mm (56%), followedtty 0.3 mm (27%) and the 0,1 mm (14%).
Fruits of 0.4 mm wide had frequency of 3%.
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Figure 8. Thefruits of S.vulgaris weed
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Figure 9.Frequencies of achenes length Figure 10. Freguencies of acheneswidth
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Among theS. wulgaris of fruit annexes are pappus and specific styleyTdre trapped in the top of
achene and postrelease both pieces come off mdiagasilly. Both components serve to spread the
plant from the crops medium. From measurementsategidhat in the separation moment, achenes
with pappus and style relatively easy reach 2-3emseaway. Through wind speeds of 11-17 kin.h
fruits reach considerable distances. Thereforewied is considered the most widespread species
in the world. The assay consisted in measuring teagth. Pappus from fruit (achene) is slightly
longer than this, prominent, white, hairy and beesrsticky at high humidity. From measurements
revealed that the pappus had lengths between 4.1@&mm (figure 11). Pappus length frequency
was highest within the class range 5.1-6 mm (42%is was followed by pappus lengths of 6.1-7
mm (31%) and those with 4.1-5 mm (19%). Longer pappf 7.1-8, 8.1-9 and 9.1-10 mm were 4%,
3% and 1% respectively of the total. The pappusammce is a specific umbrella-shape(figure
12).The style ranged between 3.5 and 7.5 mm(fi@)religher frequency had a style with 5-5.4
mm long (29%), followed by those with 6-6.4 mm (2B)d those with 5.5-5.9 mm (23%). Styles of
3.5-3.9 mm were 1%, and of 7-7.5 mm 3%. The appearaf style at the top & vulgaris fruit is
specific(figure 14).

Correlations between different characters analyZdéw fruits have shown quite different causal
link between the observed characters(table 1).h@$d characters stand out negative correlations
between the ligule length with fruit width (r = 3@6%), and the number of achenes from a head and
pappus length (r = -0.28%. This proves that longer ligules might influeremaller windths of
fruits. In the second case as the number of achehé&gad is higher, pappus will have lower
lengths. The cause could be genetic aspect. Betpegiive links, obvious, are the width of the
disc with fruit dimensions (r = 0.228* for length= 0.232* for width). The discs are the heads of
larger diameter, so will form larger achenes.

Senecio vuigaris
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Figure 11.Frequencies of pappus length
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Table 1. Correlations between fruit characters of S. vulgaris weed

Character

Head disg Ligules Ligule No. Achene | Achene | Pappus Style
diameter number length | achenes/| length width length length
head
Head disc diameterp 1 0.112 0.055 0.010 0.228* 0.232* 0.053 0.020
Ligules number 1 -0.171 0.105 -0.055% 0.08[L 0.112 .0149
Ligule length 1 0.051 0.174| -0.126° 0.094 0.137
No. achenes/ head 1 -0.064 -0.017-0.262%° | -0.033
Achene length 1 0.145 0.056 0.187
Achene width 1 -0.097 0.089
Pappus length 1 0.014
Style length 1
LSD5%=0.19 LSD1%=0.25 LSDO0.1%.32

Statistical analysis of the variability &necio vulgaris fruits. Were calculated for each character
analyzed: the averagg)( the variance @, the standard error of the mean (s), and theficift of
variation (Cv,%). Statistical estimates made haighllghted the characteristic values of Senecio
vulgaris ecotype of field crops. The values obtdimeere characteristic. Thus measured length of
3.76 mm head disc diameter. The total number afldigvas 17.3 and their length of 5.95 mm.
Achene number per head was 59.6, and the sizehehas had length and width of 2.74 mm to 0.22

mm. Annexes of fruits have specific dimensions.@®apmeasured on average 5.91 mm and style
5.59 mm (table 2).

Table 2. Statistical indices of S.vulgarisfruitsvariability

Indices

Disc

No. of Ligule No.achenes Achene | Achene | Pappus Style
diameter | ligules | length /head length width length length
Media,a 3.759 17.31 5.954 59.61 274 0.219 5.91 5.59
Variance, § 0.1519 3.186 0.5785 131.61 0.6244 0.0040 0.8946 4558.
Standard error, s 0.3897 1.785 0.7606 11.472 0.7902.0632 0.9458 0.6749
Variation coef., %| 10.37 10.31 12.77 19.25 28.84 28.86 16.00 12.07

4. CONCLUSIONS

A widespread species that cause significant danmaenecio vulgaris L. Eco-type from these
south areas it is well adapted with the specifioldgy in all crops. To a control through its
management’s good to know as many morphologicalachers. Currently, it has been found that
species expressing a wide variability could conitebto finding the most appropriate methods of
control.

Morphological variability, especually reproductigae, being less known, could complete specific
literature (table 3). Thus, mature head had disundier slightly smaller. Ligules number of

surrendered basis were approximately normal, vathesvhat greater length. Achenes head number
has been consistent (between 28-94).
Table 3. Thefruit charactersvariability of S. vulgarisweed

Caracterul Literature Research
Disc diameter, mm 6.0-7.0 2.5-4.8
Head, Ligule number 8-21 13-21
capitula Ligule length, mm 6.0 4.1-75
No/ head - 28-94
Length, mm 1.5-2.2 2.2-3.3
Fruit, Width, mm 0.7 0.1-0.4
achene Pappus length, mm - 3.9-7.0
Style length, mm - 4.0-9.3
Thousand achenes weight, ¢ 0.21 -
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Achenes were different dimensions: length muchdgrgput much smaller width. The medium
pappus joined between 3.9-7.0 mm and lengtha sig$e4.0-9.3 mm.

5. ACKNOWLEDGEMENTS
The author thanks to EWRS- European Weed Researciety for developing knowleges about weeds
biology, an aim necessary to develop the IWM- irdsgd weeds management

6. REFERENCES

Abbott, R. J. (1976). Variation within common graisel,Senecio vulgaris L. 1. Genetic response to spatial variations
of the environmentNew Phytologist, 76(1),153-164.

Abbott, R. J., Bretagnolle, F. C. and Thebaud,1098). Evolution of a polymorphism for outcrossiage inSenecio
vulgaris:Influence of germination behavidgvolution, 52, 1593—-1601.

Ashton, P. A. and Abbott, R. J. (1992). Isozymedewmce and the origin d¥enecio vulgaris(Compositae).Plant
Systematic Evolution, 179, 167-174.

Baumann, D. T., Bastiaans, L. and Kropff, M. J.Q2D Effects of intercropping on growth and reprciilte capacity
of lateemergingsenecio vulgarislL., with special reference to competition for ligkritnals of Botany, 87, 209—
217.

Borstel, K. V., Witte, L. and Hartmann, T. (1988)rrolizidine alkaloid patterns in populations@ehecio vulgaris, S.
vernalisand their hybridsPhytochemistry, 28, 1635-1638.

Chadova, D., Mikulka, J. and Kocova, M. (1993).f&iént growth of two biotypes of common grounds&bnécio
vulgarisL.) grown in natural climatic conditions. Rostyroba, 39, 889-894.

Comes, H. P. and Kadereit, J. W. (1990). Aspectsybfidization between the closely relatgshecio vulgarisL. and
Seneciovernaliswaldst.& Kit.Flora,184, 381-388.

Comes, H.P., Kadereit, J.W. (1996). Genetic bakispeed of development ifenecio vulgaris L. var. vulgaris, S
vulgaris ssp.denticulatus (O.F. Muell.) P.D. Sell, an8enecio vernalis Waldst. & Kit. Heredity, 77(5),544-554.

Duringer, J.M., Buhler, D.R., A. Craig, M. (20043omparison of hepatic in vitro metabolism of therpljzidine
alkaloid senecionine in sheep and cafiheerican Journal of Veterinary Research, 65(11), 1563-1572.

Figueroa, R., Doohan, D., Cardina, J. & Harrison(2007). Common Groundsedghecio vulgaris) seed longevity and
seedling emergenddieed Science,55 (3), 187-192.

Finot, S.V.L., Urbina, P.A., Minoletti, O.M.L., Wikens, E.R., Figueroa, R.M., Riquelme, C.M. (199&hene and
seedling morphology dAsteraceae weed species from south-central Chileddro-Ciencia, 12(1),15-29.

Gailing, O., Bachmann, K. (2003). The anthersafecio vulgaris (Asteraceae): saltatory evolution caught in the act.
Plant Systematics and Evolution, 240 (1/4), 1-10.

Ingolfsdottir, K., Hylands, P.J. (1990). Pyrrolizié alkaloids inSenecio vulgaris L. growing in Iceland.Acta
Pharmaceutica Nordica, 2(5),343-348.

Kim, M., Cui, M.-L., Cubas, P., Gillies, A., Lee, KChapman, M. A., Abbott, R. J., Coen, E. (2068gulatory Genes
Control a Key Morphological and Ecological Traitafisferred Between Speciekience, 32245904), 1116—
1119.

Lutman, P.J.W., Berry, K.J. & Freeman, S.E. (20@ed production and subsequent seed germinati@netio
vulgaris (groundsel) grown alone or in autumn-sown créjgsed Research,48, 237-247.

Milt,McGiffen M., Kurt,Spokas K., Frank,Forcella ,FDavid, Archer A., Steven,Poppe S. & Rodrigo, Eina
R.(2007). Emergence Prediction of Common Groungsekcio Vulgaris).BioOne, 56(1), 58—65.

Mitich, L.W. (1995). Common groundsedghecio vulgaris). Weed Technology, 9(1),209-211.

Oxford, G.S., Crawford, T.J., Pernyes, K. (1996hyére capitulum morphs associated with other atarsiin natural
populations ofSenecio vulgaris (groundsel)?Heredity, 76(2),192-197.

Popovici, L., Moruzi, C., Toma, |. (1985). Atlasthaic, Editura didactica si pedagogicd, Bucuresti, 23.

Qasem, J.R., Hill, T.A. (1994). Inter- and intrasifie competition of fat-hen@henopodium album L.) and groundsel
(Senecio vulgarisL.). Weed Research, 34(2), 109-118.

Robinson, D.E., O'Donovan, J.T., Sharma, M.P., RoolD.J. & Figueroa, R. (2003). The biology of Giina weeds.
123.Senecio wulgaris L. Canadian Journal of Plant Science,83 (3), 629-644.

Weiner, J., Rosenmeier, L., Massoni, E.S., Veld,, Plazam, E.H. &Sebastia, M. (2009). Is reproikecallocation in
Senecio vulgaris plastic?Botany,87 (5), 475-481.

85

http://www.natsci.upit.ro
*Corresponding author, E-mail addreegolaeionescu50@gmail.com




